The zinc transporter SLC39A7 (ZIP7) harbours a highly-conserved histidine-rich N-terminal region that potentially contributes to zinc homeostasis in the endoplasmic reticulum.
The zinc transporter SLC39A7 (ZIP7)1 is a resident endoplasmic reticulum (ER) protein that is involved in controlling the release of zinc from this organelle into the cytosol. Subsequently, zinc plays a major role in processes that preserve cellular homeostasis. The ER contains a high concentration of zinc, and under normal physiological responses, maintains ER function. Disturbances in the concentration and distribution of zinc in the ER leads to abnormal processes that typify many disease states. ZIP7 is protective against ER stress and is a critical 'gate-keeper' of zinc release from the ER during processes that require cellular maintenance. However, it is not known how ZIP7 achieves this protective activity while maintaining cellular function. Bioinformatics analysis was utilised to determine the relationship between ZIP7 and other zinc transporters across humans and the animal and plant kingdom to determine the structure of this transporter in binding zinc in the ER. Analysis of the amino acid sequence of ZIP7 revealed several potential histidine binding sites for zinc in the N-terminal region that were significantly different in comparison to the other members of this family. Moreover, this histidine-rich region in the N-terminal of ZIP7 was highly conserved across the animal and plant kingdom. Accordingly, the highly conserved histidine-rich region in the N-termini of ZIP7 across the animal and plant kingdom suggests that this domain has critical function(s). We hypothesise that ER-localized ZIP7 can potentially sequester zinc to these histidine-rich regions and therefore provides a mechanism that is protective of this cellular structure.